Active protein kinase B regulates TCR responsiveness by modulating cytoplasmic-nuclear localization of NFAT and NF-kappa B proteins.
T cell activation leads to the induction of the transcription factors of the NFAT and NF-kappa B families, important regulators of T cell activation and function. In this study we demonstrate that TCR/CD3-stimulated T cells from mice expressing a constitutively active form of protein kinase B (myr PKB alpha) lack significant nuclear accumulation/shuttling of NFATc1 and NFATp as well as NF-kappa Bp65 and RelB proteins. Notably, despite this deficit in nuclear NFAT and NF-kappa B proteins, myr PKB T cells show lower activation threshold for proliferation, enhanced cell cycle progression and increased production of Th1 and Th2 cytokines similar to signals provided by CD28 costimulation. The enhanced T cell response correlates with increased expression of cyclins D3 and B1 and cytokine-induced Src homology 2 protein, and inactivation of the forkhead transcription factor FKHR. In addition, coimmunoprecipitation studies indicate a direct regulation of NFATc1 by active PKB. Together, our results demonstrate that the positive regulatory role of myr PKB on TCR responsiveness, subsequent cell division, and effector function is linked to a negative regulatory mechanism on the nuclear accumulation/shuttling of NFAT and NF-kappa B proteins.